Aim: The aim of this study is to explore the relationship between vitamin D levels and antithyroid peroxidase antibodies (ATPO Ab) in recently diagnosed patients of autoimmune thyroid disease (AITD).
INTRODUCTION
Autoimmune thyroid disease (AITD) is a condition in which body interprets the thyroid hormones-T3, T4, and TSH as threats and starts producing antibodies against the thyroid gland as a protective response. As per the definition of American Thyroid Society-Thyroiditis refers to "inflammation of the thyroid gland" which includes a group of individual disorders causing thyroidal in flammation but presenting in different ways. It may be present with hypothyroidism or hyperthyroidism and with or without goiter. 1 These AITDs are polygenic diseases which result due to the amalgamation of genetic susceptibilities (Immune-modulating genes and thyroidspecific genes) and environmental factors (irradiation, iodine, drugs, selenium, stress, smoking, infections, etc.), characterized by the production of thyroid-specific autoantibodies and lymphocytic infiltration into the thyroid gland. Three different antibodies are usually produced: l Thyroid peroxidase antibodies (TPOAb) l Thyroglobulin antibodies (TgAb) l Thyroid stimulating hormone receptor antibodies (TRAb). Various studies showed that most commonly tested antibodies are TPOAbs in hypothyroid patients or when a person is started with drug therapy like lithium or interferon resulting in hypothyroidism.
Autoimmune thyroid diseases (AITD) are, amongst the commonest endocrine disorders worldwide. According to the Indian Journal of Endocrinology and Metabolism-over 42 million people in India are suffering from thyroid diseases. The major epidemiology under this includes hypothyroidism; hyperthyroidism; goiter and iodine deficiency disorders; Hashimoto's thyroiditis; and thyroid cancer. AITD occurs ten times more frequently in women (F:M = 10:1) and is more common in middle age (30 to 50 years). Because of conflicting results in already published studies, the present study is aimed to examine the correlation between vitamin D deficiency and AITDs, thyroid function, thyroid autoantibodies, and demographic characteristics.
STUDENT RESEARCH

JOMA
AIMS AND OBJECTIVES
• The aim of this study is to investigate the relation between vitamin D levels and thyroid antibodies (ATPO Ab) in newly diagnosed patients of AITD.
• The objectives of this study are: 1. To study the demographic characteristics of patients with normal thyroid functions and abnormal thyroid functions (having autoantibodies). 2. To find the vitamin D levels in patients with AITD. 3. To find the vitamin D levels in non-AITD patients. 4. To find the correlation between the vitamin D levels and autoantibodies.
MATERIALS AND METHODS
The study was approved by ). Results considered significant or non-significant when p value > or < 0.05, respectively
RESULTS
Total of 214 cases comprising of 138 patients from group I (Hypothyroid), 30patients from Group II (Hyperthyroidism) and 46 controls were enrolled in this study Figure 1 .
Mean age of patients in a study population of Gp I, Gp II and Control Gp was 34.3 ± 9.5 yrs, 34.53 ± 13.69yrs, and 24.74± 4.46yrs respectively.
The most common presenting complaint in group I and II was a generalized weakness (78% and 67% respectively). Other complaints in group I were diffuse swelling (72%), pain in throat (56%), weight gain (43%) and low-grade fever (14%) while in group II patients reported palpitations (64%), weight loss (58%) and thyroid swelling (53%).
The values of vitamin D and ATPO in each group are shown in (Fig 2 and 3 ) respectively. Table 1 shows Mean ± S.D values of all studied parameters in each of the studied groups. PTH value did not have a statistical significant difference (p > 0.09) between groups.
In this study, hypothyroid patients had significantly higher serum TSH level than that of controls (p = 0.002). Serum FT3 and FT4 were significantly high in hyperthyroid patients (p = 0.00001). Group I hypothyroid patients (n = 138) had significantly higher average ATPO levels (276.8 IU/mL) as compared to group II Hyperthyroid patients (183.4IU/mL). Serum vitamin D levels, they were significantly low in both hypothyroid (group I) and hyperthyroid (group II) than in controls (Fig. 2) . The prevalence of vitamin D deficiency was 67% and 80 % in group I and group II, respectively. Although the levels of vitamin D and PTH levels were lowest in group II (Table. 1), calcium levels were similar between groups. In this study, significant correlations (p < 0.05) between ATPO and TSH ( Table 2 and Fig. 4 ), vitamin D (Table 3 , and Fig. 5 ) and PTH levels (Table 4) were found. Thyroid autoantibodies were inclined to be higher with lower vitamin D levels and higher TSH levels. A statistically significant negative correlation between vitamin D and PTH levels (r = -0.27, p < 0.004) Table 5 was found in the present study.
In our study, no statistical relation was found between with TSH, FT3, FT4 and vitamin D as their p-value is 0.066, 0.53, 0.83 respectively and the entities have statistically significant relation only if their p-value is ≤ 0.05.
DISCUSSION
Vitamin D is a significant immunomodulatory as 1,25(OH) 2 D inhibits Th1 cell and B cell proliferation, differentiation into plasma cells, and production of cytokines (IL-2 and interferon-γ). The 1,25(OH) 2 D also enhances anti-inflammatory Th2 cytokines (IL-3, IL-4, IL-5, and IL-10) production and also induces B cell apoptosis. The ability of 1,25(OH) 2 D to suppress the adaptive immune system promotes immune tolerance and appears to be beneficial for a number of autoimmune diseases like AITDS. 7, 8 Serum 25(OH) 2 D estimation is the best pointer of vitamin D status. It reflects vitamin D delivered cutaneously, and that acquired from nourishment and supplements. 1,25(OH) 2 D is not a good marker of vitamin D status since it has a short half-life of 15 hours and serum concentration is directed by parathyroid hormone, calcium, and phosphate. 9 Levels of 1,25(OH) 2 D don't diminish until vitamin D inadequacy is severe. 10 Therefore, in the present study, we measured serum 25(OH) 2 D instead of 1,25(OH) 2 D. In past also some studies were conducted to find any significant relationship between vitamin D levels and AITD and to determine the role of vitamin D deficiency in the pathogenesis of AITD.
We in this study evaluated the levels of Vitamin D, PTH and calcium among patients with AITDs compared to healthy controls without any symptom of thyroid diseases. In recent years, there were few studies which demonstrated a higher prevalence of Vitamin D deficiency in HT or GD1, [11] [12] [13] [14] but to our best knowledge, this is among first studies that evaluated the association between thyroid autoantibodies and vitamin D levels.
In one of the studies done by Unal AD et al. found that hyperthyroid patients more frequently had vitamin D defic ienc y. 15 Our study also showed lower serum 25 (OH) vitamin D levels in both hypo and hyperthyroidism than those of controls, which was both more prevalent and severe in hyperthyroid patients. Since few of earlier studies showed that vitamin D deficiency is a prevalent health problem, we accepted a cutoff of vitamin D level as 20 ng/mL. 16 According to this cutoff value, vitamin D deficiency was present in 72.7% of our study population.
As per few of previous studies severity of hyperthyroidism is not correlated with vitamin D deficiency, 17 and antithyroid drugs have immunosuppressive effects. In addition, thyroid hormones relatively affect the renal activity of 1α-hydroxylase and plasma 1,25(OH)2D levels. 18 For these reasons, only recently diagnosed AITDs patients were enrolled and we tested 25(OH)D level instead of 1,25(OH) 2 D in our study.
Our study found that in comparison to controls lower vitamin D and calcium serum levels were present in either group of ALTD patients (Table 1) . But no significant correlation could be demonstrated between the patient's TSH levels and serum Vitamin D/Calcium levels.
Autoimmune diseases of the thyroid are comparatively common organ-specific autoimmune disorders which have variable presentations ranging from hyperthyroidism (GD) to hypothyroidism (HT). Loss of selftolerance, due to various genetic predispositions and environmental factors, may lead to the initiation of these AITDs. In chronic autoimmune conditions like thyroiditis, infiltrating lymphocytes, cell surface expression of MHCII, Fas-mediated apoptosis and cytokines released from both immune cells and thyrocytes contribute to amplification and progression of AITD. 19, 20 As per this theory, in the absence of functional suppressor T cells, Th-1 (CD4) cells can activate B lymphocytes to produce antibodies against multiple thyroid antigens (TPO, Tg, TR, etc). Earlier studies on HT and GD patients had reported low vitamin D levels. [13] [14] [15] Our study also reported that patients with autoimmune thyroiditis (GD group and HT group) present with lower vitamin D levels than controls. Also, the present study found a significant correlation between vitamin D, PTH, and ATPO levels. We recorded a significant negative association of Vitamin D with ATPO and PTH levels (r = -0.32, p = 0.0008: r = -0.27, p = 0.0049) while significant positive correlation was found between PTH and ATPO levels (r = 0.31, p = 0.001) among groups. Our results proposed that there may be a significant association between autoimmunity and vitamin D deficiency.
CONCLUSION
Our study demonstrated that lower vitamin D levels are found in patients with AITD at the time of diagnosis. Both higher prevalence and severity is seen in patients with GD. An inverse correlation between vitamin D levels and thyroid antibody levels was found in this study. As no intervention with Vitamin D supplements was tried in the present study, hence the above findings do not clarify whether treatment with vitamin D has any beneficial effect on the progression or remission of AITD. So, further studies specifically designed to evaluate the beneficial effect of vitamin D supplementation on AITD are needed.
CLINICAL SIGNIFICANCE
There is a need for large and well-designed prospective, adequately powered, community-based studies on prevalence, effect, and treatment efficacy in relation to the AITD keeping in mind of antithyroid peroxidase antibodies (ATPO-Abs) and Vitamin D relationship. This will enable a comprehensive and holistic approach to the treatment of AITDs.
Moreover, prospective studies with data regarding TSH, Calcium, and PTH will provide a basis for improving quality of care by health professionals.
